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129947 1999y05Sl3Si 0\^£\'S(1L) 

0|A|OFO| SliaiS, S|D|E|= OhS|(H| 7hSS 

0|>iE^^|, ItflEf*! E|ab^ 49133, SFAISJ ^SBIe 30, S\.2.M 

^ 3083 

7^sso^E|o^| 

O|A,E^«a,X|U^E^^J53600,3ll^^a>ieB|El5 
0|ii:Sh«a,l«|Ef*|E|3UKX|aeohO|.aM^E£|Ei9/i4 



o| 'aaa|o|£7^^t^ ma, se^ aaisi maoi xfl2iHi2Ei s!/5Efe a\\zB\ ^M^c!t. u\ 
5f Ai^iue x^|2o^|Hs| a/at oiissi a^ichiah g-gsjon, ahss g?^ 4:=s?llo^ ai/sE^ 2 

£ 2fe S tfSai HH^sj^ 4JAWI0II ajfi, e is] u|5^ A|^g|s| DflSBl uH«3s| 7HSf£ ; 

£ 4fe S aSSi bf&5jtH 4jA|&i|0i| Cr}^, UlSf A|^^l| g^^o] -aH£. 

SM^, Ulsr A|>;gj£l S?3(operation)# x^|o^sftec^| Mofe 4iSeiji|jo-| t^as ?JaaiO|cgf7| 



5f A|>ias, DhoiasiSAiiAH iy/sEfe □^o|as^^sse^# Ahgsfi cf^si 7||t^o^lt^ tf^su^l 

ol^fe ¥^o|i>. as ^SSI 7|7^| a ^ui ^oH, aUEl ate x|asf7| 

AhSScf. ollft »o^, asf7| a! cfe as S*ISO| ^?l|(H(firmware)oj| fi|«H ss 
«|o^£|fec||, 01 S?l|cHte S^h QUasW x^SS(SEfe (HiasN "S|;q|a(burned)") 

4;B^fllo^o|D| »^ a s?3«tte aM»ej I'/afe *|b| &*|<h| o|8|| 

as 5f*l<H|Ai S«|o-|te c||o|EiW|o|-i:CH| SjSElJl, S^2h £te cf€ WlaelcHI x^STEJol, 5,^*1 
SI S?lg m SMI ilfSfJl gjc^ S^^5^os 5^xte s§ eJ4HSlS&(PCB) 

1 sssftedl, a ^(Hl ae^y ^te MB\ ^*\ S! £=?£lte o\\ZB\7[ o^^tfl,lac^ 
(assembled)(§^ tf-aScf). o| el4^^S|S^^ =?S.7\ cHlf S^fsfji b|S&45^ 

0|7| ojlgoll yel AFgflcK Si?||oio| ^ ma(orignial version)a!f c||o|Eim|o|>iO| mgg^ 

^^o^Ml biig£j7i a x^l^x^o^l sisti sfxisi diihbis cfgs^sjji, ^saiiah at am 

as g*, 4:bi^o| e!«KH, ai^oi ^lueAH 5^*121 ^^fii naoi a^sii, s*ifii 
7HdAi7i7i ?i«H SI 7iiitf irsft x^|2sx^5o^l fii«fl ahss m^so\ 

Scf. asf as 7lltiS miOlS 5f*|s| ^¥l|oH gj/SEb c||o|EliH|o|>i Aflsg iHSss 
asi|o|cg-osAH o\z\t^ «aasi|o|cte aHss tHSm cfSSE*|-ji, o|£jo| 

a! c||o|E|m|o|>i mas i&sft ollaEl ^oil g^7|;q|(=saBHa)5fte 5« a^Scf. &sH 
eoKHlAH <aziEI|0|SS, 7|#xh SEte iHiiiy affEj(PC)fif cIIoN^IoII o|8H, 5^*|(H| 

S^ S.<d ms.y\ ?Jcf. SMo^, =fAf ojaa|o|E.(on-board upgrade)* 7\^m\ §fte 5, ^ 
illsis&o^^Ej ?jaa|0|c7^^£^ ?^a4:((H|:iH|£B| gsHST a^7^ eFte 5! 

ai¥^s| M^^B "¥M(boot)" S?^os &e^2! S.7m sSAII^iS Al-g§htec||, o| nH 
7\B 4lie^j^||o^ SEte X|A|7^ M^^o\ S?3 H£S o^mi a\\s.E\°\ -aiEl 
(*i|E|te xHsr gzhfil UEfy![:f)S¥Ej s^^Scf. ¥tJ ^sS, =SA^|>:i7^ 

5fx| a7HLKfailed) c^gscg :gfl|o^ b^£^o| o-IB o\^o\\M fll^ElSig oHcHlE, acjft dtB 
S.E. a! iSasHS iSA||>i# 7hfe5f7)| ?|sfl 7(1^ ^x|£|o^o^ *n:f. x|Afe 
chssS SEte "sasHS s.s.M\:£t7i s^gsfxi as coIdH:* ^^^^5^7^l xH5f ^|^£|o^o^ Sdf. 

as^iei sflas^ns ^m x|ai# i^7ias[HiaBi(R0M)cHi x^ss^fe ^lejcii, roms ai 



^iS^C^, uasioi x^^E c||o|Ej» M*tH:^)o|ii aa7| S^J^im. a^U ROMOl 

u\jm jiasom s^x|e^ "aaaioic ^ 4= 6J:a ^h^^s s*iioh msoii §4713^11 7h§sf>ji 

sfE=ie xH=saa7Ffe& H|4iSt^ miHElfif S^jacHot ehcf. ctfehAH, o|ei& mn^ 
as SfU Ol^ai a|4:ffl^S 0\\ZB\7i 2.=^S\jL £E& Stbltf eiiHSlSS ?'2^(area)# :^b|«HJi 

¥s 4l|E^7^ yziaioi=s ^ nngoii sis^oi sji uis^jifsioi;?! ^m. nm, rom 

□R X||5,666,2935.fe MSH^H^M *H'^« gSfl A||S@ bHSs CfSSSaoSAH Bg? 

S*|s| S?^ Aiiii ±=E?||oH# aa^l|o|c5^fe JUmni ijnaiolcfe nfl^ig 
cllolEj MS=?l|ii:S(cyclic broadcast)Sfo^ o|^(Hx|fec||, o| nfSJS SS 

« aSftU aiSDl &t 5f*|(H| o|g)| g-i!|£|ji(captured) x^5^Sc^. a^U S?^ A|>il| 
aio|^ ¥E!0|, EH=o^ SEb Bl^l^ ^(Non-Volatile Random Access Memory :NVRAM)S| 

mm ¥Bsffe 501, ROMoil AH5^£|i yaaiols ate 5^xH7| ssaa(loader program) 
Oil sjSH ^^Scf. 

□R ^M Xl|5,647,986S.te as»el(M| o|s|| ;:^|o^iE|te Xh§ *HE| 7HA|5m 9ic[. 

aM#yte lEHAi iHlHSlsf ¥s (HlasifiJ sass JEloH aiJi, «!q ssaaia 
2 &'cf. saiAi Djiasite g?3 sszias x^5^s^i aiJi ¥s iHiHBite ¥s 3.£.m 
aSfsfji aitedl 01 aste SaiA| miHslsl 7|e SiJ^h xHssaEflSg *^B|5^tec|| fi^Scf. 
asieite as¥Ej AHsg ssaloi cFss=£|te §sf afi^Ejsf eao| ■gS£|ji fi 

BflAl DilHBlfil LNS« ^XflSfSFte SS* g^feCf. »a|A| OflHSlfij U|SO| ^, SSiy 

te g?r a#Eio||AH S^S cilolEis ftBHAi Dllasw xHssaS *F7| A|5^t^c:^. asasHSJol 
aeg^fe 5^*|o| *|B|S-*l(processing unit)# cfA| ¥l,'at2 S*|te ydloleg 
isaaoll ttfBh sfgsf7| M^nci. a&jU, o| S*|te c^gSH S!/ate ssaaia 

Aii^ sfgoi g?te g^p B!|<a(backup) ste ^^oi aioDj ^^o] ojaaioicEi 
5^1 Site ¥M iHiHBi* Has nci. 



S l^Sfil c\B 7|e4f(H|AH(on board) nB|jl i!=ofAH(in the field) AflSg 

e ^Sfil cFS ^5:1 a! 5}7| ^gollAi SeiisHS 50|cf. 

e UI5^ A|>il|o| 4:nEfl|o-] 5^/2fe 27|§|- =^11^ t^^ss ?jael|0|S.3|-7| ^^ 

*h gJ-ig^Oil T^OlCf. SBHAI DJIaSlSf i^S, 0^ bliS^ iHlfiBl M7| 

(write-protected area)j!f b|M± T^'2^(unprotected area)os UYoiacK ti\S.S. c\ 

iiissflioi maa xHs^sf^l ?|«fl ^eicf. SSHai iHIhbIoI sF^ijiiioH a^yl axi 
(hardware write protected area)^ ±7\St % c\SS.E. %j iHSiS x^S^sf?! 

a-OW, S=<H|Ai AhS£|x| afe uia^ *S aa<H|AHBh ssaHS 4' SJcj, «jEH2| M^S & 

aHom^ AHSS cfsss «saa« 4I«a|?|7| ^lail AfSfjcf. Ai7| g^xia rom 

4 ItB bl^a^ DflHB|7F ^7^S fia«fX| gtTll ShC^. 

HH|-5|5f7l|, #5l|A| miHBKHl i7|Sl- S! d-SS^ ssn^fil Dhxiat ma(valid 

version)0| ^2} i^g 4:1^ (HlHBlS ^AF£|Ji(copied), UlST A|>;l|o| igo^YEl sfSUcK 

=SAH|ii:# 7hfetMI tH:K bH^SjsfTll, S7|Sf S.S.M\^- A|7|(H|, 27|Sf 5! = 

saisol soil ^Ah£|ji ui5r M^ms, satf s^, 27isf s! c\^s.e. 7te« 4'^s^7| ^^sH 

lios¥E^ stggcK -tdsj?L|os, Ai^iH 7|fea| S¥ afe ^goi, -aneiloic nsA)|>i 

7ife# s^g^s^£^ iss^^Ej ^AfEjji(dupiicated) n^m ^ 

cf&SSfe UIS Alrfil Ul GllolEj SJ^7|(data receiving input)# SSflAH ^'^Stlt^. chg 

s^s dioiEife asEii, -sssfcu ffBsie, saiAi iHiHBiai biMA ms s.s.=Lmm 
DiiaBifii biMi uls 5is xHsacF. cFgss s.s.M\ii7[ si^ir ^ ajfe cniys ejsfo^ 



y\ ats ^m^Ei T^i^sa. ssasH?,' Ai>iiioi c^A| ¥s,|£|ji, sbhai (hihs|o| dia± 

HUfsisfTll, AHSg ujSsj cfessfe, UlS A|>ii|o| c||o|E^ 4^4! ?J^7|(data receiving 
input)ofl PCS* mo\B\ ±>iO|| sisn 4=^jE|7li4, SE^ c||o|Ej ga* gsKM fiq 

e ^se sEti-, ^£<HiAH HSU ^^^^o^|A^, s?^(hi ?jsf# sm g?3 4:^E¥llo^ °!/ 

sffe &S blrfcS^ Dflasl £4: ; 

- 1-115^ A|>i^o| S7|s|. iSZlli gj/SE^ g?| 4:=E¥||o-| tH£j# X-|5fS|-7| DilS 
SI, o|b MS.B mtjol SA| s! xilssziEHag f.H:f ; 

- Ul5f A|>iljo| ^7|§|. nsAili^ S! X^|O^S^al, bl^a^ Dj|aS|o| UIS« OilHBl 
CHI ^AFSfal, &^7| g?3 4i = M*l|0H ol/afe ^7| 27|Sf SSaHfiJ AflSg tHS# CfgSE, 

as a! ssalls^7| x^|o^ s\s. ; ai 



^ja5l|o|=7^ 7\^ty ^^ ai^^ioi »^£oicf. uisf Ai:iiii(io)s aE^y(ii)oii oish x\w 

S\lL, o| SMSeife »21|A| ()flaB|(i2)2f ^(Random Access Memory : RAM)(13)<H| sasi 

m »BflA| lHl£B|(12)0i| XHSS 4l=M?l|0^0^| m\ 7|feS StgAmcf. SEHAI (HI 

SB|(12)fe S?l 4:Eifl|oH a!/£fe 7|Ef fi^£|fe x|A|# xH5^S}7| ^J8|| l!a?t ^foJ5^ UI4: 
(HiHsloia. ^(13)8 s7|aj a! chgsc =saafi| SJAl ^^bH AhgEib 



(HIHBIS, M^mo\ i7|§}^ CfflDhCf, #BI1A| DJ|SE|(12)S¥E1 13(13)°^ £\B 

al 4i£e?||oH tnas olgthoi, cfg^c HHAI ?^E#^^(ll)7^ A|>;ii(io)^ sf^Aia ^ a.1 

7\ 7te# 1I(13)(H1 ^Af^ ^s. aicf. cH|# mo^ >iOhE 5J§f7|(smart 

telephone)«H|Ai c:^o|<aS(dialing), ^ZiB SSKHI cflff asf7|2| 4!5.S 5! 7|Ef 7|g 7| 

my\ xfloi ssaifil iJ¥7^ si( 13)011 ^Ah^ ^ a!(H, aesjE g^^ 
01 7ifeoi 7hfe«f7ii scf. sEff ssaa* ^(13)011 ^J^i^t ^ w cfssc 
&a «^3^«^fec||, oi g^? as 4:^Efl|o^fe ^(hiah ^Jsscf. ssiiai (hihsioi ^ 

S n HSol "A|>ia moflAf, ^ gsflir Sfigjoi, ^711 yg^ 4^ u\±^^ ngjE 5f*l 

A|>iD(iO)S ^t} ^'a(i4)# gsH dloiEitJofl <as£|ji, 01 §iLii!a# gsH Aiisg isaH 
m^jOl #EI|A| [)<|HS|(12) ia(13)<H| cfgSH^ ^ 2.icF. ci\o\B\ 

# x^|o^tn:^. ojefAH, ahss 4:ss?iioi a! ^¥llo^ tna^ Ai>:ii(io)(Hi c^gsseu ssn 

HHSSffe 5S UH(14)# gSfO^ 0|^0^X|J1, SS^^osfe =SZlS||g §rx|(Ol|:gff&i)l g 

H(i4)oji -aasfosAH o|^o^s[:^. usam "aaaioic?!. ^^chiah o|^o^x|Jl, mici-m(cd- 

ROMs) SEfe eiEjyi fe^o^| gthl ^ gJcKdistributed). o\\m SoH, A|A,gl(iO)0| ^a[s xj§f 
^ am, ofe 5!^ ^a(serial connection)(oil:RS-232)§ gsti, mo\B\ SiM UH(14) 
2| 8fte PC AHsg iSE^IoH mas agSS&o^AH isa^^ 4s 

ajcf. A|riil|(io)o| gSSlfe A|>>a(io)o| nHnKKtumed on), #E1|a| a\\3. 

B|(12)CHI ^(13)0fl ^AH! X|AN [[^B^ ¥s i£A||>i7h A|5JSc:}. iSAII^ o| 

^, A|>iSI(10)0| S4f £HS Eial, asS&j(ll)7h ^(13) Si/SEfe Sa|A| (H|fi5|(12) 

<M| ssnaol i*EW A|A,S| 7|fe« «|o^^^c^. »^5|os, fJ(2lia|) 4:=E?|oH ma 

S flISXN 2|8fl SEHAI (H|HS|(12){H| SSaSSlCH, Al^UdOSl 7|fe» ?r4fA|?|al SEfe M 

SAKHlTfl AHsg xflgsffe AHsg(aB|Ji 7H^dS) uj^im S^chiaH <ac||o|E^fosM| all 

mS. "acllOleacf. aya, a7hX| OI^OHAH, DJIDJIS ChS^c nsA||>i7F gE^E|7^L^, AH 

4iim^l|o^ msfii ij¥7h fli^€!cK(Hi# son, St! ijH(i4)# mom s^ai oJo^ 
smmn^t^ oflys eisfo^). cfss^ sy ssaaiss rtiaeioflAH ois ;±:=ESji||o^ ma 

o| dioiEi 4^B^5^HS, #aflA| D)|HB|7^ sEfe- M&a& 4i^e?l|o^ tHSE^S i 

Ifsf^ o;!oHo^ *hch. ujefAi AHss ¥s ssai|A: sj o|oHx|fe chsss SI ssasHS 

7\^t\n t[5.^, ¥s m±su ^A^s# i?isH ^^^iai^i^ 501 

DH^ §£S^C^. £E cFff bUfS^th ^AMICHIAH, A|>il(10)g td^^a) 4;Se^i4||0^ Ctfft 7| 

amoWM 5fSA|?U, §A|cH| A|>i^(io)oii AHSS rIl5.eii^l|o^ mag ssasHSS} 
o\\S.B\ bH^(memory arrangement)^ x^lgt^fe Zio\ ti\^^t\c\(^, A|^i|(io)o| S?JO| 

AHsg 4iiE<pi|o^ mas isaeH&i gf^H^i g^Hj?:!^ atta). ^(i3)e s?^ 

(operationa)S 4HS1I ilfiff S^s| 4;^m?l|o^ mas| 5Eb a*HI« x^5^t^7| ?|8H 



Cf. SBIIAI D||£B| 7|^e fiE)|A| DflSBl £^7^ 0-|[E|& ^E|0||AH n£a^£|^ $ 

AN 3!A||>i £|£^(accessed) Sfx| ^Shcf. 

H 2fe ^ IfSfil U[^^n 4JAWI0II llfEK E 121 A|>ii|o| (HIHEI UH<yg 7H§r5^oS S. 
Mf^lS. Slcf. laHAI [H|aB|(12)£| MS SZ^S A||aaM(segments)SE &E^S cf^Sl 
Mmsi ^B\)s. L^¥o^at:^. ^ 7Hfi| ^ilelfe ¥s ssaa* xHSsFfedl AFSEjji, LfD^ 

XI -aiEife s<3 ±s.m.no^9\ fixH ma* x^5^«f7l m m%si^j3\, o\ axh m^js [:^ss= 

g?^CHI ojsH ojaa|0|cfl 4. (ycf. SEtiAl IHISBISI SH40J I^e 4S|Ei(20)te X^|^X^O^| o|sH n 
Saai! cHSfil tl isaa* iESsful, Sf£?l|o^ M±S[:Khardware protected). §h£ 
*l|oi M5.(hardware protection)^, o\\m #o^, iA7| 7hfeSMI S^7| ^Stl 1!£.(H|AH 0|g 

& 4= b|H5^ fee Sg^S fi^So^AH g^l 4^ Ja'cK a S4, A|>:i|(io)8 li£<H|AH 
?^iiaio|£S ^ ¥S >a|Ejl ?^tcf. m7| g^x|£jx| gffe tiiB A!|Ej(2i)^ 

isnio^ sii^ iSaiSElDl AHSg bH^jo^ ?jziBI|o|HS ^ •fa|Ejo| g 
oil ¥7H!(appended) #EI|a(flag)fe #EHA| tH|HE|(12)°j S^7^fe*^ -yiEj 21j3f 22 2,^z,^o| 

&" *^Ei|(valid state)S iSaiSSnK ac||o|E SSA||>:0| xfliBT^Ife o| Sei|a# "^x^i S.S. 
All-i-s S|AIIS(resetting)Sffe 5S ^^WffcK oi^Til A||B£|2 LfS, ?jc||o|M sSA||>ii7h A| 

^ 9ijL, o\t s^si 4rx^s^fe 5# ^^yscf. if^ai s*h7h ess ^, §EHa 

mm. 

CFSSE §e^, (AHss 4iiM?||oV¥s iH£!sl) c||o|E]f|<H| sjsFo^, ijH(i4)# 

#sfl A|:£;i|(io)o|| cflolEjoi ^^o|| a£(CRC : Cyclic Redundancy 

Code)7f ^7[m. ?^s#&^(ll)7^ CRC 7flth# cllo|Ejo|| ^mtiJL S$ £J<H| 

GlIOlEj M^Oll ¥7FE|S.^0 SJ!f2f dlilthCf. a47^ ^*|5fC, dlOlEj gsol .yg^qos, ^ C|| 

o|Ej o^|&^ °Jo| 4^iM£|o;!:ii ssr«h Ah^(copy)yg UEHJIb 5o|c:K S47h ^x\tm 2t2.'^, 
dloiEi chAi aulE^fe £So| §iJ Sa(i4)» SSH 5i^£|Ji, 01^ M^ol ti^ cl|o|E^ 
m\ Sim c^A| muIScK o|e^t^ o| 7|^gofo| ^^jxhcHMl a <^iixi jjcf. tsi ■miei 

(logical sector)7^ xms. ^l^iJEJSJofi, ■^S.tb CRC HEOjl S|SH UEfUSol, -idlEjfe 4jSSei 

Eld, ojoH -aiE] §oj ^^EH §^Ha7^ "#2." s -SSliScK 

S tfSSi bH^SJff 4|AN(H| Ctfay, SSHAI l«|HS|(12)fi| {M7| =LZ\JL S57Ffe& ^ 

Ejoj) 0I&1& 0|§ 41|E| UllilS, CfSSc £SAil>t7h ffllaFcf, Ai7| g^XjS *1| 



s oissasMi xH^u 5f§g 7^fe5^7^| m. #eHIl7^ ft&ste, adioiE^ ssaag 

1!I(13)SJ DJIHSI Ai|aflE(23)(¥s ^^^s\D\, SEHAi (H|aB|(i2)s| cfess 

ssnEHS ^af ao| A|>ii|o| cFAI mm mam A|>sil(io)g ¥i!«ffec|| A^Sl![:f. ^e. 

^Ej(21)2| §S\=L7\ ffiSfXl atttCfe, ¥S nSZL^o] ?|a|o|, S^cfl|o^ Biaol Dll 

£B| A||aeM(23)<H| ^AhScf. ^(13)B A«aeiE(24)» iSSfjl, SS^ S^, 0^7|CH| 

dioiEi M^oi ^JA|x^5^s ?i«fl ^ jyc*. A|A.a(io)s ii(i3)o{i x^jm (4^ 

AfS) ¥M =Sal|jl^ ftENAI IH|£B|(12)(H| XiSS O|S«f04 aE»y(ii)o|| o| 

SH B'S ncum. totew, A\^mo\ Aisfs aflohcf, ^ jHsi *i|e| § «fa(20 SEfe 
2l)7h 11(13)21 A||aBE(23)o|| ^Amc*. Zl&lHS iSa^ol, (HB 2£ tH5Jo| AfgElSJb 

E 4fe ^ ^@2| b^if5J*^ ^A|oj|(H| mm, Uis ai^^u g^^si ^AHtolnf. =szi|gs #a|A| 
miSBiai -a!Ei(20)S¥B] A|5[*hcK 7:fli&?1l(40l)ol|AH, -a|Ej(2l)(H| 4:iM!it||oHo| ^s. 

^(validity)Ol, ^^EH #EHaS xflalfosMi xflafjch. ^S:5^c:^Jl "^Ei 

^le, &7^l(402)cH|Ai -a|Ej(2i)S| uigol l3(i3)o| Ai|ae!E(23)cH| ^A^sc^. ^a.5fx| 
atS tfE=|7:|e, &7^l(403)Oj|AH, A||aflE(20)£| lHSO| ^(13)21 'a|Ej(23)(H| ^Af 

Scf. CfS B7^I(404)0||AH, ?HS»&i(ll)fi| g<S 0H = a|^7h 'a|N(23)<HI(-!ilE]S¥Ej St§£j£ 

^) -^161(23)011 ssaHS aE#£j(ii)7f i:^Si|H(i4)» sf§A|?| 

[HlaB|(i2)ft <2JEl|o|m«f£i| ehcif. 

5 ^S£| SECfa um^t^ 4JA|0(|<H| ajsg, SEHA| lH|2B|(12)fi| «m 0|^o| 41|E^(22)7^ £ 

6 1I(13)<H| ^M^Ci. 0| S^, gsilAl lH|HB|(12)S¥Ei McFb ll(13)o£ 
¥Ei iSamol Sfl& 5t§A|2JcK 0|£ C!8fl C^SS^ g£H ^7^ 7|fe0| 7hfe5MI Elfe 

dl, oib =Szil|o| "adloiEEieAH Sijff o^HBll>i£¥E^ ^ [Olgolcf. 4! 

<ac||0|E£|- goh^ ^^E^||o^b #EHA1 I«|HB|(12)S¥E1 41^11 'r' SJotH, Ct^B^ 

M ii(i3)(Hi s4A^s :^iiefl|o^E^o| 7ifesr ^ aicf. 

IS(13)S| ¥M 4l|Ej(23)2f #SHA| Dl|2B|(12)o| -^161(22)^ i£e*l|0-| ^^A|?| 

7| ?|8fl AhggcK ^ :liSe?||0H mSJg AflSXKHI Slstl #EHA| , Dj|aB|o| •a|Ej(22)Oi| iSaH 

Scf. €?3A|, ¥e ssa^fii sjg tHa(s|s g<yA| t!£H£l ¥b ssaig)o| ^f5.«H:HL 

e^Xie, gtfe ¥m ^EJ(21)CH|AH ¥M AllaejE(23)S ^AhEjJl, ilS ^=E<j!||o^ B] 

S(Sja S?3A|fi| SeHfil 4;=S«|0H tHa)S aM»&|(li)7h ia(13)4 #EHA| [H|£B|(12)^¥ 

ei Aiii^(io)* ^^M?\s.^ ?i«fl ■hie|(22)s¥ei Atsac^. 



dloiEj M^2.s. 5.sasHS?foSMj ?^G||o|H^ %ici. mjlS ¥m •a|&i(20)fe 

oiibi(backup)s saisi ssa^g istn>. Aiiiia(io)oi s7i§f£ie, ?^E#5^(ll)7^ 

^!l|E)(21)(H| xHsri! m ¥m ££3^21 SjxH ^|3tro£M| £7|S^0|| AhSl! ¥ 

m asnlg d^l&cf. ^'dfKAIlsS) ¥m c||o|e| M^9^ #Efl as^h ^?5.«n:f3 i^E4x|e, 

¥S iSaaol ^Ej(21)<H|AH 1(13)2J ¥S -M|aBE(23)S ^AhSlJl, S7|Sf SS>c||>; 
7\ a(13)0flA^ 4|S(?^C«0|eS) ¥S iSaS lHS<H| C[^^^A^ Tll^gCf. 4l|Ei(21)2j 4fEH 3= 

7^ ^'tllKAHSg) ¥M dlolEj M^ol acfji UEfufle, *iBHfi| ¥s ssaisol 4!|el 

(20)0flAH a(13)fij ¥S A||aeie(23)S ^AFEji, 27|Sf =SA||>!i7h ^(13)<H|AH *JEHS| ^E. 

ssaH ttisofl CI^^^A^ Tii^Eii, AHss chssE a! saaEiisj s.s.Mi^7\ 7^fe«^7ll scf. 

O^BhAH, fiBHAI Q||£B|(12)S| 0|§ ¥M ^Ejft 0\S^2.S.IM, ££nBHSj 

>^7\ £ha(fail-safe) Sfc}. g ^gei bF&5|» 4|A|0fl(H| [^sg, -a|E|(21)fi| a=7^ 

^i^iS(Al|S€) ¥m dlolEl M^ol ^±t[x\ sfcU aefuie, tiBHsl ^e. ssaa* -aiEj 

(20)(M|AH 1I(13)S| ¥M •^E|(23)S ^AhShfe ^Oll cHSfO^, 'aiEi(22)CH|AHo| fcB| A-||afl 

L-hEfuie &x| 5^^€j[:|-(ioaded). §?l ssaise z>z|oj ts| A^|zlla^E^^Ej 7te 

oi 7hfe5i^Hs ^7^|£|o^o^ ^7hsiei 4^5. Aiuejs7h ^s.t\x\ as ci-g Aiiaa 

s srssi bF&5i& 4JAi<Hi(Hi a^ae, 4s|(hiah ^ssj, gi^ ±-^£¥£1 'aciio|E@ dioiEj M^ 

naU e^KHiAi PCfif S^S nJioNSg A|>ii|(io)sj ^isrff eJ^7| SEfe cl|o|E<" SJ^7| 
(<H| : 5!a RS-232 S.E)OVi ^Ssfe 7|^Xf 5Efe MS^O^ 9it[0i ^M^T^i ^ SJch. 

4iA|(Hi ai ^ass oi|A|si ^sissy soim cnctiff i^'aosE e ;5ii&8f 
58 ohMcf. g«H 7i^eotfii ^exus o|8H*^*o|, e tfse gh^ c^s^^^ g^^iss 4iai 

AH# olssfji, yziBiioics ±=E^f!||o^ c^§s£t^7| ^mi ¥t! ciioiEi gtj 

AhSSte 54 S^OI, 71^ 0|i,^o| 5S 0|§5U, SBHAI (Hiasi a!/afe ^4 ±g 

^ 5! Hlita^ DllfiSi ^SS A^§S^O:| a^Bl^ ^SCmonontyic ci^cuit^y)i^o^| l4IS Al^figl 

0^, AHss >!;^Mli!||o^ a! ¥e mat UI5^ M^m9\ &^ H|4:S^ Diiasis ctssssffe 5 



01 7hfesn:f. 



b) ^7|SfA|, 5^o^H s7|Sf S! cfgsc S?l ssalS tHQsi ^7| yael|o|c7^^5^ ^ 
3, 5fe SleHSl ma« xfl2[H|aB| S=i/£fe Dj|£B| ?|x|(location)(M| ; 

c) 4t7| xfl2iHl£E| SJ/afe 4f7| IHIHBI ?|*|S¥Ei 4f7| U|& A|:*iS|# ; 5! 

d) AHse :fc»E¥||oH 5!/SEfe a7|Sf SSaH CfSS=«Fjl cfSS=l! m 

X^llS^O^I a!O^A^, ^7| Al|2lH|HB|7h 4r7| XHlOflHSlS^Ei gB|S|os ^BlSg ^SaS Sffe 

^^I1S,^<H| 2,'oUH, AHSg mtJ°l cfgssfe uHS- A|>ie|o| dloN ^tl SJ3^7N| <aai! ftcHS 

^^|1S^|>^| aiouH, Aiisg tHasi cfgs^fe dioiEj t,"H# §sl•o^ gj^ c^ioiei ^i^^s^ei aioi 

El ags A|^ao| [:^|o|E^ 4=6! ^^7|s S^Sfo^Ml c||o|e1 ib>sS¥El o|^oHg 

^^l4?fo^| ^!o^Ai Gl|o|E^ gat ¥d sh^js ^s^s 

^^llSfo^l a!o^A^, di±a^ tniasfe ishai [Hi£Bm#. ^sos sft ifa. 



xfliSftHI a!o^A^, gps cfgs^S cuoieioj s.^o\ dhoiei ^eii xfla&o^AH 

xllSoil a.io^AH, 27|SHf OH, as eT^WM SJSI : 

a) ti\S.± =?°4Si ^eH 3=» nRtm ; 

b) 4^71 ^EH a=7h &7|Sf a! cfss= ssaa ujaol ftASf* LfEHJie, ^71 ss 

an uja» xflziHiHBi s!/sEfe miasi ^i*iofl ; a! 

c) ^7| 4fEH H£7J 27ISF S! S?3 ssan bHSJoi UEfuixi atofi, 4f7| 
«iEflfi| 27ISF a S?3 iSniS xfl2iHlaB| 5!/5fe iHlasl flxN ^AhShcJ. 

aoiAH, Ai7| ^7i\S 9J BiMa »EI|A| D||a5|fi| ^Ej«i« ^SSS 

«|lSf(HI SloUH, UI& Alpine St! A|>i:i|(telecommunication system)?Jg ^^2.S. 

tit g^ei. 

a) UlS A|^^o| ^sHfil i7|Sf 5! i^SSS. ssaig bH^IS X^5,^§f7| Sfl4 0|^^oJ 

# ^i5^st7i sm oii^si ti\s.± =f-°4m sTfe &ij ui^is^ wiaei ; 

b) ^7| U|5f Al^Hfii S7|sf 51 cfes= ssal tHa# xH5rsf7| 5^o^E xfl2Dj|a5| 

a!/afe miaei ; 



SSa^ m^Hg fe^7| 7:^|2D^|HS| 5!/SEb (H|2B| ?|x|Ol| ^Ahsl-Jl, 5^0^£ AHSg i7| 
§f i^/afe cfgSS cfgSSSfJi =£asHS«f7| ?|S ^^7| Ul5f A|iil|o| 

27|s^ =sAii>. SI ^°<^^ n\o]t[7\ ?lt^ «|o^ sjs ; s! 

m asfsfb, e?^ ^=Efl|o^ ai/afe 27iif tHScHi CHS <aaaioi= ^fes 5fe ui 

?:fll3§(H| oloUi Afl2[H|HB|7K ^7| XflllH|as|£¥Ei MB|5^oS fiBl^S ^S^S Sffe 
x^|l3?,^o^l WM, tHSO| d||o|e1 ^'t! 2m7M eSfl dlolEj olgSfo^Mj d 

AfllSStHI a,ioHAH, dlolEj ±^o\\ 9im S^a AHse DllOlEj bHS# ^iJSU [:fgS£sf7| ^1 

sh ci\o\B\ Bil ^3.m ?Bisf# ^sos LHsr ai^^h. 

Afll3S<H| o^loUH, U|:tia QllfiElb §EHA| OJIaBl^g ^S°S tffe U|5f A|>ig|. 

«ii3S<Hi 2,ioHAH, A^lo^ sis.y[ 5^o^H cfs &7ii§oii cftsf 5g ^§os 8hfe uisr 

A|:^l| : 

a) &ym^ COI, b|fi± ^iio^oi ^hEH E^o^» x^|a§^ul ; 

b) ^^7| yen Bo^7^ i7|§f 5! s.S.=L^ mSo| fti&S aefuiej, ssan 
mag xfl2[HiaBi af/at oiiaBi axMi ^Afsfji ; 5! 



2IEH2I 27IS1- a! cf^s^ e?3 isna tii^w x^|2D^|aE| sj/se^ (Hihbi ?Jx|(H1 hai-*!-c|-. 



ftasi-cfji L|-Emixi gt# minhcf 4jBj|o| S7i^ ssa^oi Ms^m t^t uis 

«|13?KH| olo^A^, 5JSf7| SJg ^SSS Sfb L4|5f 
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